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ABSTRACT 


Background: Early detection of cancer and better health seeking behavior 
depend on cancer awareness. Lack of awareness may result in a slow adoption 
of screening techniques and delayed diagnosis. Objectives: To assess the 
awareness of esophageal cancers (EC) risk factors, protective factors and 
symptoms among the general population in Arar city, northern Saudi Arabia. 
Subjects and methods: Descriptive cross sectional study design was conducted 
included 385 participants using self-administered questionnaire. Results: The 
study included 385 participants, their mean age 31+10.2 years old. The highest 
percentage of the respondents reported that smoking is risk factors for EC 
(83.9%) weight loss reported by more than half of the participants (56.9%) as a 
symptom of EC. The majority of the participants mentioned that early 
detection of EC decreases the mortality associated with it. Conclusion: 
Although Saud is citizens in the city of Arar are relatively well aware of the 
risk and protective factors of EC, the prevalence of the disease in Saudi Arabia 
is high. 


Keyword: Esophageal cancer, awareness, risk factors, protective factors, 
symptoms. 


1. INTRODUCTION 


Cancer is a well-documented cause of death worldwide and represents a 
major challenge to increasing life expectancy around the world. It is the 1st or 
2nd leading cause of death in many countries and the third or fourth in others 
(Ferlay et al., 2019; Sung et al., 2021; Jemal et al., 2009). In Saudi Arabia, there 
has been a significant increase in certain cancers in recent years due to the 
clustering of various risk factors, which vary regionally with in the Kingdom 
(Almutlaq et al., 2017). 

The most common causes of a significant increase in cancer incidence in 
Saudi Arabia are life style habits and lack of knowledge (Alshammari et al., 
2015; Alreshidi et al., 2017; Alrashidi et al., 2017). EC is regarded as the eighth 
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most prevalent cancer and the sixth leading cause of cancer related deaths (Ferlay et al., 2019; Sheikh et al., 2019; Jemal et al., 2009; 


Torre et al., 2015; Sung et al., 2021; Duron et al., 2013). EC is the seventh most frequent cancer in men is EC and the thirteenth most 
prevalent cancers in women in the Western world (Siersema et al., 2019). In addition, EC is characterised by a poor prognosis at 
diagnosis, with a 30% five year survival rate (Zeng et al., 2018) and less than 25% in other studies (Arnal et al., 2015; Hassanipour et 
al., 2017). Studies conducted in Saudi Arabia by Althubiti Eldein (2018) and Alshamsan (2022) found that the incidence of EC cancer 
is increasing (Althubiti and Eldein, 2018; Alshamsan et al., 2022). 

Primary prevention is important to control modifiable risk factors for EC (Adami et al., 2001). Secondary prevention, including 
early detection of EC, is also associated with a better prognosis (Pennathur et al., 2009; Arnal et al., 2015). Numerous studies have 
concluded that obesity and some cancers, including EC, are related (Al-Sharif et al., 2018). There is no doubt that raising awareness 
about cancer is important because of its increasing prevalence and associated health care costs (Sheshachalam and Chakravarthy, 
2015). 

Most new cases and deaths from EC in men were recorded in Saudi Arabia, followed by Iraq in the Gulf regions, while Iraq and 
Saudi Arabia recorded most new cases and deaths from EC in women (WHO, 2020). The aim of the study is to determine the 
awareness of EC risk factors, protective factors and symptoms among general population of Arar city. 


2. SUBJECTS AND METHODS 


Study design 

The study used was a descriptive cross sectional one over a seven-month period, from February to September 2022, among the 
adult citizens in Arar district, northern Saudi Arabia. Adults who were at least 18 years old, no history of EC and with no family 
history of EC were allowed to participate in the study. The sample size was calculated using Epi Info software program, version 
7.2.4.0, based on the following assumptions: 95% confidence interval, 5% margin of error, 49% expected prevalence of awareness 
from previous studies (Qahtani et al., 2017) and total population 200000. The estimated sample size was 383, which we then 
increased to 385 considering the lack of response. 


Data collection 

After obtaining official approval for conducting the research from local committee of bioethics, Northern Borders University, data 
were collected from the participant electronically (Google form) using a pre designed Arabic self-administered questionnaire 
prepared by the researchers in accordance with a thorough literature review. 

Each participant answered questions on a pre designed Arabic questionnaire covering the following topics: Socio economic back 
grounds such as age, gender and education level; risk factors for EC such as smoking, long standing heart burn, family history of 
EC, obesity, hot drinks, processed meats and alcohol consumption; symptoms of EC such as weight loss, difficulty swallowing, 
cough and hoarseness, dyspepsia, and chest pain and protective factors for EC such as early detection of EC and physical activity. 
The research objectives were explained to the participants at the beginning of the survey. The researchers used social media to 
specifically target individuals (Whats App, Telegram, twitter and Face book). All study participants provided written informed 
consent that was at the start of the survey and was required to fill the questionnaire. 


Tool validity 

The content validity of the questionnaire was done by three experts in the field (2 Surgery and 1 Medicine). A pilot study with 30 
participants was under taken to evaluate the questions for clarity, completeness of the response sets and time required to answer all 
questions. The pilot study's data weren't included in the analysis. 


Statistical analysis 

Data collected, entered then analyzed using SPSS version 16 (SPSS Inc, Chicago, IL, USA). Qualitative data were presented as 
frequency and percentage, whilst quantitative data were presented as mean and standard deviation. The chi square was employed 
for qualitative data and a p-value of less than 0.05 was taken in to account for statistical significance. 


3. RESULTS 


Table 1 shows the socio-demographic background of the study participants. The study included 385 participants whose mean age 
was 31+10.2 years, with the highest percentage (60%) from the 18-30 age group. More than half of the participants were males 
(62.6%). In terms of educational level, the majority of participants had a university degree (78.5%), followed by high school (13.2%), 
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a post graduate degree (6%) and finally less than a middle school degree (3%). More than one third of respondents were smokers 
(38.2%). 


Table 1 Socio-demographic background of the studied participants 


Item No (385) % 
Age per years Means SD= 31+10.2 | Range (18-67) 
18-30 231 60 
31-40 82 21.3 
41-50 55 14.3 
51 and more 17 4.3 
Sex 

Male 241 62.6 
Female 144 37.4 
Educational level 

University 302 78.5 
High school 51 13.2 
Middle and 

less school 4 = 
Post graduate 23 6 
Smoking habits 

Smoker 147 38.2 
Non smoker 238 61.8 


Table 2 Awareness of EC risk factors of among the studied participants 


Item 


No (385) 


% 


Aware that smoking increases the risk of EC 


Yes 323 83.9 

No 62 16.1 

Aware that family history of EC increases the risk of EC 

Yes 230 59.7 

No 155 40.3 

Aware that long standing heartburn increases the risk of EC 
Yes 207 53.8 

No 178 46.2 

Aware that obesity increases the risk of EC 

Yes 172 44.7 

No 213 55.3 

Aware that hot drinks increases the risk of EC 

Yes 138 35.8 

No 247 64.2 

Aware that processed meat increases the risk of EC 

Yes 141 36.6 

No 244 63.4 

Aware that that alcohol consumption increases the risk of EC 
Yes 105 27.3 

No. 280 72.7 


Table 2 provides information on the awareness of EC risk factors. The highest percentage reported smoking as a risk factor for 
EC (83.9%), followed by family history of the disease (59.7%), long standing heartburn (53.8%), obesity (44.7%), hot drinks (35.8%), 
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processed meat (36.6%) and alcohol consumption (27.7%). Table 3 shows the awareness of the symptoms of EC among the studied 
respondents. Weight loss was reported by more than half of the participants (56.9%), followed by difficulty swallowing (46.5%), 
cough and hoarseness (39.5%), dyspepsia (37.4%) and chest pain (37.4%). 

Table 4 showing the distribution of participants’ risk factors awareness by genders explicitly; females were statistically more 
aware of smoking (P-value=0.02), family history (P-value=0.001) and alcohol consumption (P-value=0.001) than males. 


Table 3 Awareness of EC symptoms among the study participants 


Item 


No (385) 


% 


Aware that weight loss is a symptom of EC 


Yes 166 56.9 

No 219 43.1 

Aware that difficulty of swallowing is a symptom of EC 
Yes 179 46.5 

No 206 53.5 

Aware that cough and hoarseness of voice are symptoms of EC 
Yes 152 39.5 

No 223 60.5 

Aware that dyspepsia is a symptom of EC 

Yes 144 37.4 

No 241 62.6 

Aware that chest pain is a symptom of EC 

Yes 144 37.4 

No 241 62.6 


Table 4 Distribution of participants’ risk factors awareness by gender 


Male (N= 241) | Female (N= 144) | x2. | P-value 
Variables 
N (%) N (%) 
Aware that smoking increases the risk of EC 
Yes 194(80.5) 129(89.6) 5.5 | 0.02 
No 47(19.5) 15(10.4) 
Aware that family history of EC increases the risk of EC 
Yes 128(53.1) 102(70.8) 11.7 | 0.001 
No 113(46.9) 42(29.2) 
Aware that long standing heartburn increases the risk of EC 
Yes 126(52.3) 81(56.3) 0.5 | 0.4 
No 115(47.7) 63(43.7) 
Aware that obesity increases the risk of EC 
Yes 108(44.8) 64(44.4) 0.00 | 0.9 
No 133(55.2) 80(55.6) 5 
Aware that hot drinks increases the risk of EC 
Yes 93(38.6) 45(31.3) 21 | 01 
No 148(61.4) 99(68.7) 
Aware that processed meat increases the risk of EC 
86(35.7) 55(38.2) 0.2 | 0.6 
155(64.3) 89(61.8) 
Aware that that alcohol consumption increases the risk of EC 
Yes 161(66.8) 119(82.6) 11.4 | 0.001 
No 80(32.2) 25(17.4) 


x 2 Chi square test Significant p<0.05 
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Table 5 showed the relationship between gender and symptoms awareness of EC. Female individuals experienced higher 


awareness regarding weight loss, difficulty in swallowing, cough and hoarseness of voice and dyspepsia than male participants, but 


the differences are statistically insignificant P value > 0.05. 


Table 6 revealed the association between gender and protective factors awareness of EC among the studied respondents. 


Females were more statistically aware than male participants’ regarding physical exercise (p-value=0.03) and early detection of EC 


(p-value=0.002). Figure 1 illustrates the awareness of protective factors in the sample studied. Most participants (82.6%) stated that 


early detection of EC reduces associated mortality and almost (75%) highlighted physical exercise as a protective factor (75.6%). 


Table 5 Distribution of participants’ symptoms of awareness EC by gender 


Male (N= 241) | Female (N= 144) p- 
Variables x2 
N (%) N (%) value 

Aware that weight loss is a symptom of EC 
Yes 100(41.5) 66(45.8) 

0.7 | 04 
No 141(58.5) 78(54.2) 
Aware that difficulty of swallowing is a symptom of EC 
Yes 111(46.1) 68 (47.2) 0.0 08 
No 130(53.9) 76(52.8) 4 ; 
Aware that cough and hoarseness of voice are symptoms of EC 
Yes 90(37.3) 62(43.1) 

12 | 0.2 
No 151(62.7) 82(56.9) 
Aware that dyspepsia is a symptom of EC 
Yes 85(35.3) 59(41) 

1.2 | 0.2 
No 156(64.7) 85(59) 
Aware that chest pain is a symptom of EC 
Yes 90(37.3) 54(37.5) 0.0 ae 
No 151(62.7) 90(62.5) 01 ; 


X 2 Chi square test Significant p<0.05 


Early detection 


= Aware 


Figure 1 Participants awareness of EC protective factors 
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Table 6 Awareness of EC protective factors among the study participants 


. Male (N= 241) | Female (N= 144) 
Variables x2 P-value 
N (%) N (%) 
Aware that early detection of EC decreases the mortality of EC 
188(78) 130(90.3) 
9.4 0.002 
53(22) 14(9.7) 
Aware that physical exercise is protective factor against EC 
178(73.9) 113(78.5) 
1.4 .03 
63(26.1) 31(21.5) 


x 2 Chi square test Significant p<0.05 


4. DISCUSSION 


EC is one of the most prevalent cancers in Saudi Arabia. Few studies in Saudi Arabia have examined public awareness of EC. To 
our knowledge, no other study has examined a similar issue in this area. 385 participants took part in the current study to examine 
the awareness of EC risk factors, protective factors and symptoms associated. 

Regarding participants’ awareness of risk factors of EC, smoking typically mentioned followed by family history, long standing 
heart burn, obesity, hot drinks, processed meat and alcohol consumption. Participants in similar study carried out in Saudi Arabia 
stated that smoking, alcohol consumption, family history and long-standing heart burn were most often reported risk factors of EC 
(Qahtani et al., 2017). 

(Sheikh et al., 2019) reported similar results in Iranian research, concluding that hot beverages intake and smoking were 
significantly mentioned risk factors to EC (Sheikh et al., 2019). In addition, a Chinese study found that hot beverages, such as coffee 
and tea, were frequently recorded risk factors of EC (Arnal et al., 2015). The result also supports the findings of prior studies that 
found smoking to be one of the primary reported risk factors for EC (Wheeler and Reed, 2012; Blot and Mc Laughlin, 1999). Obesity 
was mentioned as a risk factor of EC in both men and women by Alshammari et al., (2019) in Saudi Arabia and Hoyo et al., (2012) in 
the United States. 

In terms of awareness of EC symptoms, weight loss most frequently mentioned by respondents followed by difficulty in 
swallowing, cough and hoarseness of voice, dyspepsia and chest pain. This is in line with previous studies in which difficulty 
swallowing was cited as the most common symptom of EC in Saudi Arabia (Qahtani et al., 2017), USA (Rubenstein and Shaheen, 
2015), Kenya (Duron et al., 2013) and Ireland (FitzGerald et al., 2008). 

In Kenya, participants in comparable research reported coughing and dysphagia is risk factors of EC (Duron et al., 2013). 
Regarding participants’ awareness of protective factors, the majority agreed that early detection of EC reduces associated mortality, 
and about three quarters reported physical exercise. Similar findings were reported by Pennathur et al., (2009) in the USA, Duron’s 
et al., (2013) in Kenya, and Jia et al., (2019) in china. 


5. CONCLUSION 


Although Saud is citizens in the city of Arar are relatively well aware of risk factors, protective factors and symptoms of EC, the 
prevalence of the disease in Saudi Arabia is high. We believe that this study is important for the development of targeted 
community education programs that could contribute to the early detection and treatment of this disease. 


Limitations of the study 
The self-administered questionnaire used in this study could cause self-reporting errors. The absence of a standardized 


questionnaire is another drawback. 


Acknowledgements 
The authors would like to thank all the participants for their commitment to the research. 


Authors Contributions 

Mohamed M Abd El-Mawgod, PI of the study, preparation of the proposal, responsibility for study approval statistical analysis, 
reviewed of the results and writing of the manuscript. Naif Abdullah H Alanazi, Malek Shafi F. Alenezi, Muhannad Abdulrazaq M 
Almesned and Abdullaziz Faraj K Alenezi were involved in the development of the proposal, definition of the research objectives, 


Medical Science, 26, ms475e2555 (2022) 6 of 8 


MEDICAL SCIENCE | ANALYSIS ARTICLE 


questionnaire design, data collection, data entry and interpretation of the results. The final manuscript was read and approved by 


all authors. 


Informed consent 


All individuals who took part in the study provided written informed consent. The questionnaires did not include any names of the 


participants and data confidentiality was assured. 


Ethical consideration 
The study approval was obtained by the local committee of bio ethics (HAP-09-A043) at Northern Borders University (NBU), the 
decision no (27-43-H), dated 15/2/2022. 


Funding 


This study has not received any external funding. 


Conflict of interest 


The authors declare that there is no conflict of interests. 


Data and materials availability 


The corresponding author can provide the data used in the study upon request. 


REFERENCES AND NOTES 


1. 


Adami HO, Day NE, Trichopoulos D, Willett WC. Primary 
and secondary prevention in the reduction of cancer 
morbidity and mortality. Eur J Cancer 2001; 37(8):118-27. 
doi: 10.1016/s0959-8049(01)00262-3 

Almutlaq BA, Almuazzi RF, Almuhayfir AA, Alfouzan AM, 
Alshammari BT, AlAnzi HS, Ahmed HG. Breast cancer in 
Saudi Arabia and its possible risk factors. J Cancer Policy 
2017; 83-9. doi.org/10.1016/j.jcpo.2017.03.004 

Alrashidi AG, Ahmed HG, Alshammeri KJK, Alrashedi SA, 
ALmutlaq BA, Alshammari FNM, Alshudayyid AAH, 
AAJ, Anazi FMS, Alshammari WM, 
Alshammari HSA, Alshammari EFH. Knowledge and 
Perceptions of Common Breast Cancer Risk Factors in 
Northern Saudi Arabia. Asian Pac J Cancer Prev 2017; 
18(10):2755-2761. doi: 10.22034/APJCP.2017.18.10.2755 
Alreshidi FS, Alharbi SH, Alrashedi SA, Alrashidi AG, 
Alshammeri KJ, Ahmed HG. Survey on Knowledge and 
Attitudes Related to the Relationship between Smoking, 
Alcohol, Radiation, Cosmetics Use and Risk of Breast 
Cancer in the Northern Saudi Arabia Am J Public Health 
Res 2017; 5:147-53. 

Alshammari FD, Ahmed HG, Alshammari D, Alharbi AM, 
Alsaedi AS, Elasbaly 
relationship between life style and cancer: A population- 
based survey. AIMS Public Health 2019; 6(1):34-48. doi: 
10.3934/publichealth.2019.1.34 

Alshammari FD, Khalifa AM, Kosba AA, Khalil NA, Ali SM, 
Hassouna MM, Elawad GM, Ginaw IA, Ahmed HG. 


Assessment of perception of medical students in regard to 


Alshammari 


A. Population insight of the 


Medical Science, 26, ms475e2555 (2022) 


10. 


11. 


12. 


13. 


links between tobacco or alcohol use and cancer. Asian Pac J 
Cancer Prev 2015; 16(7):2697-700. doi: 10.7314/apjcp.2015.16 
.7.2697 

Alshamsan B. Trends of cancer incidence in Qassim Region, 
a descriptive analysis of data from the Saudi Cancer registry 
2002-2016. Int J Health Sci 2022; 16(5):21-31. 

Al-Sharif MN, Fayi KA, Alobaidi AA, Alshamrani BA. 
Awareness of colorectal cancer among public in Asir region. 
J Family Med Prim Care 2018; 7(1):87-92. doi: 10.4103/jfmpc 
jfmpc_264_17 

Althubiti MA, Nour Eldein MM. Trends in the incidence 
and mortality of cancer in Saudi Arabia. Saudi Med J 2018; 
39(12):1259-1262. doi: 10.15537/smj.2018.12.23348 

Arnal MJD, Ferrandez Arenas A, Lanas Arbeloa A. 
Esophageal cancer: Risk factors, screening and endoscopic 
treatment in Western and Eastern countries. World J 
Gastroenterol 2015; 21(26):7933-43. doi: 10.3748/wjg.v21.i26 
.7933 

Blot WJ, Mc Laughlin JK. The changing epidemiology of 
esophageal cancer. Semin Oncol 1999; 26(15):2-8. 

Duron V, Bii J, Mutai R, Ngetich J, Harrington D, Parker R, 
White R. Esophageal cancer awareness in Bomet district, 
Kenya. Afr Health Sci 2013; 13(1):122-8. doi: 10.4314/ahs.v13i 
1.17 

Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin 
DM, Pineros M, Znaor A, Bray F. Estimating the global 
cancer incidence and mortality in 2018: GLOBOCAN 
sources and methods. Int J Cancer 2019; 144(8):1941-53. doi: 
10.1002/ijc.31937 


7 of 8 


MEDICAL SCIENCE | ANALYSIS ARTICLE 


14. Fitz Gerald SC, Al Sahaf M, Furlong H, Pennycooke K, 
Healy C, Walsh TN. Lack of awareness of oesophageal 
carcinoma among the public in Ireland. Ir J Med Sci 2008; 
177(2):151-4. doi: 10.1007/s11845-008-0147-x 

15. Hassanipour S, Mohammadian-Hafshejani A, Ghoncheh M, 
Salehiniya H. The incidence and mortality of esophageal 
cancer and its relationship with development in the world. 
BMRAT 2017; 4(9):1607-23. doi.org/10.15419/bmrat.v4i9.368 

16. Hoyo C, Cook MB, Kamangar F, Freedman ND, Whiteman 
DC, Bernstein L, Brown LM, Risch HA, Ye W, Sharp L, Wu 
AH, Ward MH, Casson AG, Murray LJ, Corley DA, Nyrén 
O, Pandeya N, Vaughan TL, Chow WH, Gammon MD. 
Body mass index in relation to oesophageal and 
oesophagogastric junction adenocarcinomas: A _ pooled 
analysis from the International BEACON Consortium. Int J 
Epidemiol 2012; 41(6):1706-18. doi: 10.1093/ije/dys176 

17. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ. Cancer 
statistics, 2009. CA Cancer J Clin 2009; 59(4):225-49. doi: 
10.3322/caac.20006 

18. Jia S, Li H, Zeng H, Zheng R, Li J, Shi J, Yang Z, Cao M, 
Chen W. Association of cancer prevention awareness with 
esophageal cancer screening participation rates: Results 
from a population-based cancer screening program in rural 
China. Chin J Cancer Res 2019; 31(4):601-608. doi: 10.21147/ 
.issn.1000-9604.2019.04.04 

19. Pennathur A, Farkas A, Krasinskas AM, Ferson PF, Gooding 
WE, Gibson MK, Schuchert MJ, Landreneau RJ, Luketich JD. 
Esophagectomy for Tl esophageal cancer: Outcomes in 100 
patients and implications for endoscopic therapy. Ann 
Thorac Surg 2009; 87(4):1048-54. doi: 10.1016/j.athoracsur. 
2008 

20. Qahtani FA, Eidan AA, Subhi AA, Enezi AA, Anazi AA, 
Iqbal P. Knowledge of esophageal cancer in majmaah city, 
Saudi Arabia. Wjpr 2017; 6(12):1191-1401. doi: 10.20959/wjpr 
201712-9809 

21. Rubenstein JH, Shaheen NJ. Epidemiology, diagnosis and 
management of esophageal adenocarcinoma. 
Gastroenterology 2015; 149(2):302-17. e1.doi: 0.1053/.gastro. 
2015 0 4.053 

22. Sheikh M, Poustchi H, Pourshams A, Etemadi A, Islami F, 
Khoshnia M, Gharavi A, Hashemian M, Roshandel G, 
Khademi H, Zahedi M, Abedi Ardekani B, Boffetta P, 
Kamangar F, Dawsey SM, Pharaoh PD, Abnet CC, Day NE, 
Brennan P, Malekzadeh R. Individual and Combined Effects 
of Environmental Risk Factors for Esophageal Cancer Based 
on Results From the Golestan Cohort Study. 
Gastroenterology 2019; 156(5):1416-1427. doi: 10.1053/.gastr 
0.2018.12.024 

23. Sheshachalam A, Chakravarthy AR. The cancer awareness 
assessment project. A small scale survey across people with 


Medical Science, 26, ms475e2555 (2022) 


24. 


20% 


26. 


27. 


28. 


29. 


different levels of education in Mysore, India. Indian J 
Cancer 2015; 52(1):153-5. doi: 10.4103/0019-509X.175574 
Siersema PD. Esophageal Cancer Awareness Issue 2019. 
Endoscopy 2019; 51(4):291-292. doi: 10.1055/a-0858-6770 
Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, 
Jemal A, Bray F, Global Cancer Statistics 2020: GLOBOCAN 
Estimates of Incidence and Mortality Worldwide for 36 
Cancers in 185 Countries. CA Cancer J Clin 2021; 71(3):209- 
249. doi: 10.3322/caac.21660 

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal 
A. Global cancer statistics, 2012. CA Cancer J Clin 2015; 
65(2):87-108. doi: 10.3322/caac.21262 

Wheeler JB, Reed CE. Epidemiology of esophageal cancer. 
Surg Clin North Am 2012; 92(5):1077-87. doi: 10.1016/j.suc.20 
12.07.008 

WHO. International agency for reserch on cancer GGCO. 
Cancer Today: WHO; 2020. Available online at: 
http://gco.iarc.fr/today/home]. Accessed 20/9/2022. 

Zeng H, Chen W, Zheng R, Zhang S, Ji JS, Zou X, Xia C, Sun 
K, Yang Z, Li H, Wang N, Han R, Liu S, Li H, Mu H, He Y, 
Xu Y, Fu Z, Zhou Y, Jiang J, Yang Y, Chen J, Wei K, Fan D, 
Wang J, Fu F, Zhao D, Song G, Chen J, Jiang C, Zhou X, Gu 
X, Jin F, Li Q, Li Y, Wu T, Yan C, Dong J, Hua Z, Baade P, 
Bray F, Jemal A, Yu XQ, He J. Changing cancer survival in 
China during 2003-15: A pooled analysis of 17 population 
based cancer registries. Lancet Glob health 2018; 6(5):e555- 
e567. doi: 10.1016/S2214-109X(18)30127-X 


8 of 8 


